Multiple congenital anomalies and craniofacial dysmorphism are characterizing the so-called Emanuel or supernumerary der(22)t(11;22) syndrome (OMIM609029). Mental and developmental retardation are major clinical features. The der(22) may arise from a parental balanced t(11;22)(q23;q11.2) or can be created de novo. Here we present a 2 years old boy with normal prenatal history, cyanotic at delivery and with ear anomalies, a preauricular tag, high-arched palate and micrognathia. There were neither microcephaly, nor heart or kidney defects. Psychological and motor testing at the age of 2 years confirmed significant mental and developmental delay. In addition, the child had seizures and an abnormal electroencephalogram. Cytogenetic and molecular analyses revealed a karyotype 47,XY,+der(22)t(11;22)(q23;q11.2). As parents refused further tests it could not be determined if the der(22) arose de novo or was parentally derived. Overall the present report should alert physician to offer cytogenetic and/or molecular diagnostics in comparable cases.
Introduction
Emanuel syndrome (ES), also known as supernumerary der(22)t(11;22) syndrome (OMIM 609029) is characterized by multiple congenital anomalies, significant developmental delay and mental retardation. Craniofacial dysmorphism with microcephaly, micrognathia, high-arched palate as well as ear anomalies with preauricular tag or sinus, heart defects, kidney abnormalities, as well as genital abnormalities in male patients were reported as typical features of ES [1] .
The underlying cause of ES is a supernumerary marker chromosomes (sSMC) composed of chromosomal material derived from more than one chromosome (derivative chromosome 22 {der(22)t(11;22)}, a so-called 'complex sSMC [2, 3] . The der(22) may arise from a parental balanced translocation or can arise de novo [2] .
Case report
We report a 2 years old boy, progeny of young and unrelated parents. He was born after uneventful pregnancy and delivery at 39 weeks of gestation. His birth weight was 2.2 kg (< third percentile), length 46 cm (< third percentile), and head circumference 32 cm (< third percentile). He was cyanotic and hypotonic at delivery.
His face was remarkable by prominent forehead with dilated veins, and hyperthelorism with downslanting palpebral fissure. His nasal bridge was not broad, the philtrum mildly prominent, the ears large and low-set with preauricular pit. High arched palate and micrognathia were also present. In addition, he had a small penis (1.5 cm).
There was no microcephaly, and ultrasonography of kidneys and heart were without any abnormal findings. Psychological testing confirmed a significant mental and developmental delay. Karyotyping using G-banding analysis at 550 band levels identified a SMC which was suggested to be a der(22)t(11;22)(q23;q11.2). Multiplex ligation-dependent probe amplification (MLPA) assay using probes P070-B2, P036-E1,P245, including overall 15 probes for chromosomes 11 and 22 confirmed this suspicion (MRC Holland, Amsterdam, The Netherlands), (see Table 1 ). [2, [6] [7] [8] [9] [10] [11] . The supernumerary chromosome can be of maternal [9] [10] [11] or paternal origin [12, 13] . It is of note that ES is the most frequently observed, recurrent, non-Robertsonian translocation in humans. As karyotype 46,XN,der(22)t(11;22)(q23;q11) is not compatible with life, most if not all ES patients result from monosomic rescue of the intact chromosome 22 and have a uniparental isodisomy 22, besides the complex sSMC [14] .
The facial dysmorphism in ES is prominent and characteristic [1] . It is of note that our patient had only mild facial dysmorphysm. Although the forehead was prominent, epicanthal folds were small, palpebral fissures were not downslanting, nasal bridge was not broad, and the philtrum was only moderately long. There was a moderate micrognathia, without cleft or higharched palate. The auricules were large with a preauricular ear pit. The lack of prominent features was probably due to the fact that facial features of ES coarsen over time [6] . The patient did not have cleft palate (observed in 54% of the cases) [1] . Most importantly our patient did not have microcephaly [1] . Nevertheless, the boy had developmental delay and intellecttual disability. He was ambulatory and his speech was scant.
As most ES children [1] he was floppy and his growth was below the 3rd percentile.
His weight was appropriate for his height and he had no feeding difficulties. Renal malformations were not present in our patient, although they are found in ~30% of ES [1] . Also, there were no cardiac malformations, while they were present in ~57% of the cases [1] . The present patient had not cryptorchidism as observed in 46% of the ES-cases [1] , but his penis was small (64% of ES; 1). Computer tomography of the brain was normal. He had recurrent seizures and his electroencephalogram was abnormal.
Clinical phenotype is not sufficient for the diagnosis. Thus, genetic testing should be offered to the families. It is of note that carriers of the balanced constitutional t(11;22) translocation are phenotypically normal, but they have a 10% risk of having a progeny with supernumerary der(22)t(11;22) syndrome, as a result of malsegregation of the der(22) [5] . Prenatal diagnosis is possible and has to be offered [15] [16] . In addition, carrier testing of the unaffected siblings could be also offered in timely manner. While balanced translocation carriers can only be detected by cytogenetics, ES patients also may be picked up by accompanying PCR [17] or MLPA testing [18] . Р е з и м е
